Effects of TET1 knockdown on gene expression and DNA methylation in porcine induced pluripotent stem cells.
TET1 is implicated in maintaining the pluripotency of embryonic stem cells. However, its precise effects on induced pluripotent stem cells (iPSCs), and particularly on porcine iPSCs (piPSCs), are not well defined. To investigate the role of TET1 in the pluripotency and differentiation of piPSCs, piPSCs were induced from porcine embryonic fibroblasts by overexpression of POU5F1 (OCT4), SOX2, KLF4, and MYC (C-MYC). siRNAs targeting to TET1 were used to transiently knockdown the expression of TET1 in piPSCs. Morphological abnormalities and loss of the undifferentiated state of piPSCs were observed in the piPSCs after the downregulation of TET1. The effects of TET1 knockdown on the expression of key stem cell factors and differentiation markers were analyzed to gain insights into the molecular mechanisms underlying the phenomenon. The results revealed that knockdown of TET1 resulted in the downregulated expression of pluripotency-related genes, such as LEFTY2, KLF2, and SOX2, and the upregulated expression of differentiation-related genes including PITX2, HAND1, GATA6, and LEF1. However, POU5F1, MYC, KLF4, and NANOG were actually not downregulated. Further analysis showed that the methylation levels of the promoters for POU5F1 and MYC increased significantly after TET1 downregulation, whereas there were no obvious changes in the promoters of SOX2, KLF4, and NANOG. The methylation of the whole genome increased, while hydroxymethylation slightly declined. Taken together, these results suggest that TET1 may play important roles in the self-renewal of piPSCs and the maintenance of their characteristics by regulating the expression of genes and the DNA methylation.